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PROGRESS REPORT TO THE COUNCIL FOR TOBACCO RESEARCH: - USA 


In Houston, Texas in 1967, a collaborative study was begun between 
the Department of Statistics of the Houston Health Department and the 
Department of Epidemiology of the University of Texas System Cancer 
Center, M. D. Anderson Hospital at Houston. In the several years follow- 
ing, each of the 235, 000 deaths from every cause for 30 years from January 
1940 to January 1970 were coded to the rubrics from the U. S. Bureau of 
the Census in effect in 1967. The introduction of new rubrics every few 
years in the International Classification of Diseases and Causes of Death 
makes studies over a period of years difficult and often imprecise. A 
uniform nomenclature applied to thirty years of consecutive records nets 
homogeneity of classification and thus accuracy. 

»: 

The address on each certificate was census tracted to the 1967 census 
tracts in Houston. The original rubric coded was carried in a separate 
place on the card as was the secondary cause of death when it was given. 
Because of local concern in the increasing pollution observed as the 
population tripled and industry expanded, asthma, bronchitis and emphy¬ 
sema were coded separately when they were mentioned. 

Concurrently with the mortality study, the incidence of cancer in 
Harris County and 71 other counties was being ascertained in a separate 
study. Cancer records from all the general hospitals, laboratories and 
clinics in Harris County (Houston) were indexed and abstracted for the 


- 2 - 


23 year inclusive’ period from 1944 through 1966. Comparison of the 

diagnosis in the hospitalized cases with the reported cause of death 

resulted in many corrections through the cooperative efforts of the 

- • 

Health Department and the physicians. The death records were then 
coded for Mexican-American surnames, edited, checked and taped in 

the Department of Epidemiology at the M. D. Anderson Hospital. 

r 

The census tracts, their populations, the cancer records and the 

general mortality records were then assembled in regions around the 17 

air pollution sample collection stations. Age specific and adjusted rates 

* 

were computed for each cause of death for each region in the city, by 
sex and ethnic group. Table I gives the rates for heart, canoer, stroke 
and cancer of the lung and cancer of the total respiratory tract for each 
region for the five year period 1965-1969. 

There are enormous regional differences within the city in mortality 
from cancer of the lung and from heart disease. In an attempt to understand 
the underlying causes of these regional differences, such demographic factors 
as number of years of residence in the same house or the same census tract, 
the general age range, the ethnic composition and the median income have 
been studied and compared. 

The rates in certain regions are high whether the median ages of the 

i: . 

residents are relatively young or old. The River Oaks and Memorial 

Source: https-://www.industrydocuments.ucsf.edu/docs/hjll6op0 V / 
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regions have low-lung cancer rates, fall in the older age group and have 
a high median income. The contiguous region south of River Oaks between 

Main, Old Main and Chocolate Bayou also has a low mortality rate for lung 

• * 

cancer, has the same older population, a large proportion of long-time 
residents, but a very low median income. 

The rates are highest for the center city and the Heights and for the 

f 

Spring Branch region. The rates in the last region have doubled in 15 
years since the entry of heavy^industry into the area. The ages of the 
inhabitants are in the younger category. 

The industrial area between Griggs Road, Walker and Chocolate 
Bayou, has a very high rate of lung cancer. West of Mykawa the age is 
young and there is much heavy industry. The rates for lung cancer are 
high. 

The region on the other side of Mykawa, mostly residential, with 
many long-time established areas has a middle range income and a low 
lung cancer rate. The regions with low rates are out of the path of the 

. ' 

usual prevailing winds carrying pollution and have little or no industry • v? 

J 4 

within their borders. Presence or absence of atmospheric pollution i 

seems to be the major difference between regions of high and regions of 
low lung cancer mortality. The annual wind rosettes of the Houston 

i 

Health Department show that for most of the year the winds carry indus¬ 
trial pollution over the center city and then in a westerly direction. 

Source: https://www.industrydocuments.ucsf.edu/docs/hjllOOOb' • 
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Some indication of the potential of atmospheric pollution may be 
* derived from observing the change in lung cancer mortality before and 
after heavy industry moves into a residential area. In the Spring Branch 
area, for example, the rate has more than doubled in 10 years. Since 
the rates among women are so much lower than among men it is possible 
that a combination of the effects of occupational exposure and atmospheric 

i 

pollution may account for the high rates among males. 

In any sound study one must be constantly aware of the movement 

# 

of populations as well as of industries. Studies similar to this and demo- 
graphic studies invariably provide clues relative to other areas and popu¬ 
lation subgroups requiring further investigation. 

It is apparent that there is a large area of scientific unknowns rela¬ 
tive to the long term health effects from the complex micro-chemical 
environment. Thousands of chemicals and chemical combinations exist, 
the effects of which constitute scientific unknowns. There is no simplistic 
answer to the cause of cancer. 

Cancer of the liver in Houston is being studied by region, occupation, 
and types of exposure to explore the possibility of vinyl chloride as an 
• etiologic factor. These studies point out the need for the scientific communi¬ 
ty to redirect its attention and research efforts to the exploration of the 

» 

carcinogenic potential of the micro-chemical environment - a virtually 
unexplored area. 


Source: https' '/www.industrydoc rients.ucsf.edu/docs/hjllOOOQ: 
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Seven members of the Air Control Board of the Environmental 
Protection Agency in Austin met with the Professor of Epidemiology 
and released the detailed pollution emission records from Houston 


industries. The Board is collecting and analyzing a number of com¬ 
pounds and its highest aerosol readings are in the regions with high 

rates for lung cancer. The Board is discussing a method of continuing the 

» 

data base from 1970 through and beyond 1974. The number and type of 
business establishments with the numbers of employees and whether the 

r* ■ 

businesses were established before or since I960 is known for each of the 
17 regions. Reports are being finalized on this study. ' 

As an educational tool, 26 graduate students of the University of 
Texas School of Public Heath in Houston have used the Houston mortality 
data or the registry data for their advanced degrees, both doctors and; 
-masters. There have been 23 other users of the data for various education¬ 
al and planning purposes. This includes teaching high school, college and 
medical students. 

Computerizing and visual availability of all the facts on 235, 000 
death certificates for 30 years serve as an administrative tool releasing 
employees for other functions. In a city of over one million population, 
daily requests for individual death certificates run into the hundreds. 

There was no index before this study. 

. / . A. \ 

Source: https?//www.industrydocuments.ucsf.edu/docs/hjllOpQ0. 
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The request to the Council for assistance in data processing arose 
when the regional medical programs in the U. S. were unexpectedly cut¬ 
off leaving the Department of Epidemiology with 350,000 accessions to 
be processed and without adequate personnel to process them. The funds 
requested and received were used to complete coding of these abstracts, 

to combine all the charts of the individuals represented more than once 

# 

who had more than one cancer or who had been to more than one institution 

% 

for diagnosis or treatment. 

The editing netted coded material for 250, 000 individuals for 72 
counties or 7 regions made up of the combined counties around the medical 

H 

center. Programs were written for figuring the age specific and age ad¬ 
justed rates by site of cancer by sex and by ethnic group for each of the 
regions. The first adequate skin cancer figures complete for a population 
-were obtained from this material and have been used by the Climatic Impact 
Committee of the National Research Council in studying the effects of the 
Supersonic Transport in checking the climate. A report on multiple pri¬ 
mary cancer has also been published from this material. A librarian has 
assembled and kept current coverage of the cancer and epidemiological 
literature since 1946. This is divided up by its relationship to specific 
anatomic sites. The additional support is sought to elicit environmental 
factors as they apply to cancer by site in different regions In Texas and to 
publish a book on the subject. 


July 1974 

• \ , 

Source: https://www.industrydocuments.ucsf.edu/cfocs/hjllOQOO. . •. - ,' 
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Houston's Ship Channel Area Kates Low > ■■ \ . 


-v®Z£ 


BY MAHY LU ZUBER , 

Clroolcle Staff 

The Sprite Branch area has the highest Incidence of 
deaths from lur.g cancer in lhc city, a statistical study 
by a Hooters woman ^nows. 

Hit lowest iti.ider.ee occur* In the Greens Bayou 
area, between lltc Ship Channel and Wallisville Rd., ^ 
near the East Freeway tU.S. 4)). The next lowest is in 
the Riser Oaks region. just west of the inner city. 

The study aims at identifying regional pattern* In 
dc-^r.s Irem lur.g oncer and heart disease. It look (our 
year* :s ca.r.;-i*e n.fu'.Tuiiun and the statistics, span* 
ci.i; I) years, still arc in the lma| analysis. 

The privately funded study is being done by Eleanor 
J. Macdonald, chairman of the epidemiology depart¬ 
ment at the tr.ivcrsiiy of Texas M f>. Anderson Hospi¬ 
tal and Tumor Institute. . Epidemiology is the science 
dealt.-; with pcpuIjMcn and'diseases. Prof. Macdonald 
is a picnccr in statistical studies, dealing particularly 
*uh cancer, and has been recognized nationally lor her 
work. 

She and a staff of eight started combing through the 
City of Houston records in IOC? checking all causes of 
death back lo lilt). (The erty death records don't lev, 
dude those of Galena Park and Pasadena.) 

Prtf. MuedmuM looked more closely at the popula¬ 
tion within the 1$ air fw.Hution col let i ion sample areas 
ot the city, the compiled figures eh the ages ot rcsi- 
dcr.v, the length of time lived in the area. Incomes, 
ethnic and scs deferences in the incidences ol death. 

The figures arc vofuminous and she’s still summorli* . 
Irg the me jinn; of all the data, but basically the study 
sho»s that as an area urbanucs, the incidence ot lung 
and heart d.xasos rises. 

She's particularly interested In determining the ns la 
af air pollution in lung cancer. In most cases, her study 


/Study Shows Most Lung Cancer Deaths'/', 
Occur Among Spring Branch Residents. 


ihows the Incidence of heart disease Is high In the same * 
’ ireas that lung cancer Is. 

Atmospheric pollution seems to be the major differ¬ 
ence In the high and low regions ofTung cancer deaths, . 
she says. 

Oddly, (tie study seems lo show that the danger lies 
not so much in where the pollution originates but in 
where it drifts with the prevailing wind*. 

Although the study spans 30 years, the figures In the 
table are for the latter five-year period, from 1965 to 
1969. 

The highest Incidences of lung cancer deaths occur 
In Spring Blanch, the inner city and the Heights, slight¬ 
ly rorllnvcit of downtown. 

"These ore In the path of the prevailing windJ carry- , 
Ing polluiion," she says, In reference to emissions from 
the heavy concentration of liklustrics along lha Ship ( 
Channel. 

She nlso thinks the cnlry of heavy Industry Into ’ 
Spring Branch, the Increased commuter traffic on Katy - 
Freeway (Interstate 10 West) and truck tciiMic on 
Hempstead Highway play major roles In the rising rata 
of lung cancer deaths. 

!n 1050. the population of the Spring Ilranch area was 
31.000. It quadrupled to 85.QM by 1PWI and to 138,000 In 
1910. During that lime, the rate of lung cancer deaths 
also quadrujited, fruin 11.3 per 10Q.B0Q in 1950 lo 4G.1 In 
1369. 

By contrast, fine population In region No. 4, lh« o*» 
treme southeast part of the city, rose from 17,000 In 
1950 to 97,0oQ in 1970, a six I old increase. Yet the rate of 
lung cancer dcailts only doubled, from 16 per 100.MO to 
31 

The lowest rcgloos ire Greens Bayou, River Oaks and 
the southwest between Westhelmcr and Uu Southwest 
Freeway from S. Post Oak westward. 


These regions are out of the prevailing pollution- 
carrying winds nnd have little or no industry within 
■ their borders, Prof. Macdonald notes. The second and 
- • third lowest regions have among the highest median 
Incomes, too. Only the Memorial area has more income 
and it, too, Is low In lung cancer Incidence. It also has 
liltlc if any industry. 

Oddly, lii Ihc area with the highest death rate from 
l lung cancer, the median age is only "23.9. That's among 
the lowest in the 16 regions. The extreme northeast 
area has a median age of 22 and It’s the tilth from 
• lowest in lung cancer deaths. 

River Oaks, next to lowest In lung cancer deaths, has 
the lilghcst median age, 34-6. 

The second highest area of lung cancer Incidence Is In 
v center city and down toward Mykawa ltd. to the south¬ 
east. This area has a high density of people, the work 
forca during the day, plus industry and traffic. 


Regional ; ' 

• Lung Cancer 
Death Patterns) ■ 
; In Houston 


The chart shows the rate of lung cancer Incidence for 
male and female combined, but when the two are sepa¬ 
rated, the rates among men arc astoundmgly higher. 

For instance In the Spring Branch area ihc rate Is 
80 3 per IjO.bfio for men tut crly 13 0 for wc.ron. By 
contrast, in 'the low-hue iCc nee Creenj Ca>ou area, ill 
46.9 per lOO.POa for men and 9.3 for wjir.cn. 

Prof. Macdonald says occupoiional exposure and 
atmospheric pollution, perhaps through traveling to and 
from work, may account for the vast dittorcnccs in the 
two rates. 

Hie highest rale for females is in the Memorial area 
which has a low total incidence of lung cancer deaths. 
The lowest is in the East Ena between S_nu Bayou and 
1 the Ship Channel. 

The highest for males Is Ln ffcc inner ciiy-soulirfast 
region, second highest In total Incidence. Tfc* lowest is 
b the southwest. 
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By HAROLD SCARLETT 
Toil Environment Writer 

Deaths from lung c*n«f 
tire strikingly higher in the 
sectors of metropolitan Hout- 
ton with the heaviest air pol¬ 
lution. a noted cancer epi¬ 
demiologist reported Satur¬ 
day. 

Prof. Eleanor J. Macdon¬ 
ald. chid epidemiologist lor 
the M. D. Anderson Hospital 


and Tumor Institute, mM the 
profile ol Houston's high-risk 
areas (or lung c.inter 
emerged from a massive 
study of all city death* during 
a 30 year period. 

Her department'* atudy 
aliowrd high moil a 1 It y rates 
from lung cancer In neighbor- 
hoods near the Houston Ship 
Channel and the central city. 

Surprisingly, the city's 
highest death rale from lung 


cancer wa* found In Spring 
Crunch and the rlty’a north¬ 
west quadrant, between the 
Katy Freeway and Ells 
Boulevard. 

The annual mortality rat# 
there'during the year* 1963 69 
was 46.1 luu* cancer deaths 
per 100,000 population, even 
though the resident*’ me¬ 
dian age - 23.9 yean — is 
one ol the youngest In the 

rirsae see Deafha/paCi ZA 
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Deaths by lung cander linked to Houston air 





( From paga 1 j 

City. Lung caiicrr Is more 
common In the elderly. 

M.uthin.ild pninled out that 
Hie mortality rate in the 
northwest .irra shot up sharps 
ly in PI yo.irs. During the 
19n 19 [k’hikI, Hide were 
only 27.R lung earner rieaihs 
per lOtt.tilti people. 

She al-o pointed out that In 
Fermi yr.iia. there ha* hern 
a large Influx* nl heavy In- 
dii'-iry tutn the arra. 

The average H.S. mortality 
fate fiom lung cancer during 
197.', a« r>tnnwlrd by the 
Ameinan Cancer Society, 
wax ,11 ilr.illi* per 1PO.OOO pop- 
tilatioit. 

In the Memoiial arra, be- 
tuern the Katy Freeway and 
Wertheimer, the death rale 
wa* 314 during 1KV69. and 
in Civet Oak* it Was au even 
lower 29 

But it -w** 41.9 Heath* In 
the central city and Heights 
area, and 42 2 In neighbor¬ 
hood* on holh vide* of the tip¬ 
per Ship Channel. 

M.ii donahl *ai<l the Heath- 
rate (.illation* in dillrrenl 
*Mi«n of UmiMon were ela- 
tiMir-.-illy "ennrmoMV-' Sh* 
added tli.ii heart-*h«ea«e mor¬ 
tality was also generally high 
In the miii* *e* lions with ah* 
fiemial Inn; earn rr death*, 
ha«f im Ho'dit that air 
riilliili II l| In* |-I> e -I ** * ltd 


the nationally known canerr 
epidemiologist. 

“There isn’t any question 
that some extraneous factor 
account* for these differ¬ 
ences. and I think 11 must be 
air pollution." 

She tuiid the study figure* 
look Into account the length 
of residence In a neigh tor* 
hond and the variation* in 
median age. Income and ra¬ 
cial composition In the differ¬ 
ent city areas. 

The landmark *luHy, begun 
In I'FJi wuh the cooperailon 
of the city statistical office, 
apIVNiis to provide the firm¬ 
est evidence yet found that 
Houston air pollution can be a 
killer. 

Rcsraichcra codprf. cata¬ 
logued and rorrclalrd 233,000 
dcdilis In Houston from all 
cause* during the 1910 76 
study period. For the earliee 
years, they hail to check 
thousands of original Heath 
certificates to a vent hie the 
data for computer analysis, 

The study showed that 
Houston death rale* for most 
ma|or disease* either held 
Steady or declined during the 
Jhyear prnod, Macdonald 

Paid. 

Dili lung cancer death* 
fiavc i limbed. 

Sire said the fung rancer alr 
pollution phase of the study 
was limited mainly to the 
liveyr.tr r^,r> n period he* 



Mop charm pollution divhiotin for study 


on Houston sir pollution lev¬ 
els before that lime. 

Macdonald, neither s chem¬ 
ist or pathologist, Hn lined to 
speculate on what specific air 
pollutant* might be respon¬ 
sible for the rxresslve lung 
cancer deaths In some pans 
of IlnuMon. 

"I don’t want to he pontific¬ 
al hrrau«e 1 don’t know.” she 
said. “What I’m trying to 
point nut Is that there are dif¬ 
ference*, and let'* »re what 
we can find out ami do a I tout 
litem." 

:')!>■ v -i t )• «. 


bliug Hats on the different 
types of Industry in the city’# 
different arctions, and how 
long they have hern In oper¬ 
ation. 

"I think a very careful 
study should be made, not 
only of air pollutant* but of 
any other tarlor.* that may be 
causing the differences (in 
death rates) around the city,** 
She said. 

The epidemiologist said low 
Income (which rnuld result la 
poor food and inadequate 
medical caret and advanced 


tor* In tha lung cancer hot 
epots. 

'She' pointed out that one 
sludy area, south of the 
Hownionn area out to Holmes' 
Hoad and roughly lying be¬ 
tween Main and Cullen, ha* a 
comparatively low median In¬ 
come and high median age. 

Yet it had a moderate lung- 
cancer death rate of 331 per 
100, DM. 

Sui pi (singly, I lie area west 
of Main around Bellalre has 
one of (he city's higher lung- 
cancer mortality ratea, 41 6 
per Hfl.i/M. 

MacDonald said far higher 
lung r.inrrf Hcalh* among 
men, compared to women in 
the same areas, could In¬ 
dicate greater exposure of 
men tn pollution at llieir jobs, 
or while going to and (com 
woik. 

For the study, the rescarrhf 
ers grouped the city’* Man-' 
(lard census tracts Into 17 re¬ 
gions. with each region sur¬ 
rounding one of the city's 17 
air pollution sampling sta¬ 
tions. 

Here Is a breakdown of Ihe 
median age. median Income 
and lung cancer death rale 
(I.CDR) in eaih of Ihe 17 re¬ 
gion*. a* shown on the ac¬ 
companying map: 

Region 1 — combined with 
Region 2. 

Region 2 — age, 26.5; In¬ 
come. 56.YD; IjCMI, 41 5. 

Hen inn 1 — age. 2M; |n- 

t.. XI t,n- t mtl i>7 


Region 4 — age, JfS^l.v' 
come. 312,123; LCDR. \i£ 
Region 3 — age, 23.9, * In¬ 
come; 316,134; LCDR, 42 t | 
Region A — age. 2? PjVIn¬ 
come. 37,310; LCDR, 41 5, *- ( 

Rrgion 7 — age. .V»5^:!|n-- 

come. $7.r/4);'ixi*r:. 

Region S — it:r. 3'*.“ In¬ 
come. 312,222; I.CDR. 

Region 9 — a;e. 21 6; Jln- 
come. SlfKS; l/’DR. I 

Region JO — ace. .Itbi In¬ 
come, J13W; I.CDR. 2V! j 
• Region II - age, 219-;-Jo* 
conif. JH.IMJ; I.CDIl. V.V- 
Region U — age. 2 ) lo- 
come. 35.67,1; IjCDR. <16. . 

Reg;on 11 — ace, 22; In- 
con e. 35.767; IjCDR, 14. * | 

Region 14 — age. 216; In- 
come (mining): I.CDR, <2.2. . 

Region 15 anil 16 — ape. 

23 9, income, 310.7D8; IjCDK, 

26 3 I 

Region 17 — age. .VI; ln-j 
Come, 313,196; I.CDR. 31.4. • 

Macdonald said the Tobac¬ 
co Rc'-earrh Council provided 
a Jiiii.UXJ giant to pay for four 
extra researcher* In tuotpil* 
data (com dly statistic*! files 
over a four-year peri.xtl.. ’An 
Mid the ho strings grant was 
paid to and disbursed by irV 
city. *: 

She said the result* of.the 
aiutly. which *l»* plan**)*! 
publish anon In t»n Kientific* 
journal*, ahow no «h«rrrnfljl* 
cm relation between rigarene 
amokiiig and lung tamer 
rfraihx u* «he rhffeieM she. 
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NAME: 


May, 1971 


Eleanor J. Macdonald 


PLACE OF BIRTH: 


EDUCATION: 


West Somerville, Massachusetts 


redacted 


, Houston, Texas 


A.B., Radcliffe College, 1928 V-'.. ' - 

Harvard School of Public Health, courses in. ~ 7 ' : ' 
Epidemiology and Statistics: E. B, 

Wilson, Ph. D,, and Carl Doe ring, M.D., 
Ph. D. 

Private Instruction - Biometry and Epidemiology: 
E. B. Wilson, Ph.D., Carl Doering, M.D. 

. Ph.D., and H. L. Lombard, M.D. • : Z 


;■ - -t-- . • • 

■ .r, .-*-■5 


PROFESSIONAL APPOINTMENTS: . . . •• 

Statistician (1930-1935) and Epidemiologist (1935-1940), 
Massachusetts Department of Public Health. 

Visiting Lecturer in Research Methods, Tufts Dental School, 
1933-1943 (one hour a week). 

Lecturer-in Social Sciences, Regis College, Weston, Mass., 

- • 1936-1938 (three hours a week, biometry 1 and 2). 

Research Statistician, Division of Cancer Research, Connecticut 
State Department of Health, 1941-1948. 
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Member of Research Committee Social Statistics, Division of 
Houston Chamber of Commerce, 1949-1960. 

Consultant to National Cancer Advisory Council, November, 
1944-December 1946. 

Consultant, Memorial Hospital, New York City, January, 1947- 
October, 1948 (one day a week); 1948-1950 (one day a 
month); by appointment, 1951-1957. 

' Assistant Clinical Professor, Yale University School of Medicine, 
Annual Lectures in Cancer Control Methodology, 1948-1960. 

Bio statistician. Southwest Cancer Chemotherapy Study Group, 
1957-1960. 

Chairman, Definitions Committee, End Results Evaluation Section, 
Cancer Chemotherapy National Service Center, 1958-1959. 

Statistical Consultant, Department of Pediatrics, Baylor University 
College of Medicine, 1958-1962. 

Member, Advisory Committee on Biomathematics and Scientific 
Computation, The University of Texas M. D. Anderson 
Hospital and Tumor Institute, 1962-1963. 

Consultant, Texas Medical Center Task Force on Data Processing, 
1963-1964. 

Consultant Epidemiologist, Texas Department of Health, 1949-1963. 

Consultant Statistician to the Texas Cancer Coordinating Council, 
supervising construction of statewide cancer record registry 
in general hospitals, 1949-1963. 

Member, Task Force for the Joint Committee on Staging Cancer 

and End Results, American College of Surgeons, 1961-1965. 

Professor Biostatistics, Postgraduate School of Medicine, The 
University of Texas, 1948-1963. 

professor Biostatistics, Graduate School of Biomedical Sciences 
at Houston, The University of Texas, 1963-1965. 

Professor Epidemiology, The University of Texas M. D. Anderson 
Hospital and Tumor Institute, 1948-. 

Chairman, Education Committee, The University of Texas M. D. 
Anderson Hospital and Tumor Institute, 1963-1965. 

Member, Program Committee, Annual Symposium Biomathematics 
and Computer Science in The Life Sciences, The University 
of Texas Graduate School of Biomedical Sciences at Houston, 
1963-1965. 

Member, Director’s Advisory Council, The University of Texas 
M. D. Anderson Hospital and Tumor Institute, 1948-1959, 
1963-1965. 
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Myron Gordon Award presented at the 8th International Pigment 
Cell Growth Conference in Sydney, Australia, March 1972. 
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